Ikaros (IKZF1) alterations and minimal residual disease at day 15 assessed by flow cytometry predict prognosis of childhood BCR/ABL-negative acute lymphoblastic leukemia.
Recently, several studies have demonstrated a negative prognostic impact of Ikaros (IKZF1) gene alterations in acute lymphoblastic leukemia (ALL). However, controversies still exist regarding the impact of IKZF1 in current treatment protocols. We simultaneously detected IKZF1 gene deletions by multiplex ligation-dependent probe amplification and gene expression of IKZF1 isoforms in 206 children with BCR/ABL-negative ALL treated with ALL IC-BFM 2002 protocol, in which risk stratification was not based on minimal residual disease (MRD), and validated the results on a cohort of 189 patients treated with MRD-directed ALL-BFM 2000 protocol. Deletion of IKZF1 was present in 14 of 206 (7%) ALL IC patients. Interestingly, gene expression did not completely correlate with the deletion status in either cohort. Deletions were not always reflected in the gene expression of dominant-negative isoforms, and conversely, 7 of 395 (2%) non-deleted cases overexpressed dominant-negative isoform Ik6. IKZF1 deletions significantly affected event-free survival (EFS) of the ALL IC cohort (41 ± 14% vs. 86 ± 3%, P < 0.0001). Regarding IKZF1 isoforms, only Ik6 overexpression had negative prognostic impact (EFS 50 ± 16% vs. 85 ± 3%, P = 0.003). In multivariate analysis, which included ALL IC risk criteria, flow-cytometric MRD and IKZF1 alterations, day 15 MRD and IKZF1 deletion status displayed an independent prognostic impact. We show that MRD-directed treatment diminishes prognostic impact of IKZF1 alterations. However, IKZF1 status alone or combined with day 15 flow cytometry can significantly improve risk stratification within BFM protocols at centers that do not perform antigen-receptor-based MRD monitoring.